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Abstract

Problem: Over the past decade, the prevalence of children with sensory processing
disorders has had a steep upward trend. Youth with hyposensitivity and hypersensitivity
conditions often develop enhanced stress and anxiety during the pre-operative admission
process in preparation for MRI procedures.
Context: Specialized interventions and accommodations are a necessity for this population
however, no preventative measures have been utilized within the outpatient surgical center.
Interventions: Resources were created to better prepare patients and guardians for their
MRI visits including: a Social Story Video, Picture & Activity Book, as well as an MRI Toolkit.
In addition, a one hour staff inservice on Pediatric Situational Tactics was delivered to
promote evidence based prevention and patient de-escalation techniques in the clinic.
Measures: Surveys were periodically conducted to collect quantitative and qualitative data
and assess the microsystem needs and the impact of intervention implementation.
Results: Initial assessment revealed 100% of staff encountered patients with sensory
needs at least once a month. 39% of staff report that time de-stimulating patients delays
care for other patients. After the staff education, the team had 16% increase in confidence
in caring for children with sensory disorders and 23% more nurses felt more comfortable
with managing behavioral situations.
Conclusion: The Pediatric MRI Optimization project is significant and requires further
observation to ensure that the changes are maintained. Due to the constraints of time, not
all of the interventions were properly evaluated for their effectiveness.

Keywords: Sensory Processing Disorders, MRI, Staff Education, Social Story
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Section II: Introduction

Developmental disabilities (DD) are at an all time high affecting 1 in 6 children
within the United States, with distinct spikes in several of the diagnoses that fall under that
umbrella including attention deficit hyperactivity disorder (ADHD), autism, and other
sensory impairment conditions (CDC, 2020). Caring for DD patients often involves
specialized accommodations to overcome daily challenges socially, physically, or even
cognitively. A common difficulty faced by this patient population includes sensory
processing disorders which can be further broken down as hypersensitivity or
hyposensitivity. The mental state in which an individual is underwhelmed by the
environmental stimuli around them is classified as hyposensitive where they often crave
certain feedback to supplement specific sensations. On the other side of this spectrum is
hypersensitivity in which ordinary stimuli may overwhelm the client. Altered sensory
processing can fluctuate anywhere between hypo, normal, or hypersensitivity states. When
imbalanced, disruptive behaviors often manifest such as elopement, self injurious
behaviors, throwing, and tantrums to satisfy their sensory needs for any of their five senses
(Brown, 2015). Behavioral issues in the clinical setting can delay procedures, leading to
financial impacts on healthcare facilities averaging about $100 per minute which easily
adds up significant amounts in losses annually (Bauer et al., 2016). This is alarming
provided the steady incline in the prevalence of confirmed cases over the past couple
decades, which are likely attributed to the increasing awareness and improved accuracy of
diagnostic assessments (CDC, 2020).
Unfamiliar clinical procedures, such as MRI scans, can be particularly intimidating
for pediatric patients. Children naturally fear the unknown and Beck’s cognitive theory
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explains that maladaptive thinking can lead to altered behaviors and feelings
(Southam-Gerow, McLeod, Brown, Quinoy, & Avny, 2011). The American Academy of
Pediatrics further adds that anxiety disorders can develop in up to 30% of youths at any
stage of their developmental growth (Weitzman and Bridgemohan, 2019). Engaging in
negative thoughts can lead to a generalized heightened aversiveness towards diagnostic
tests and other clinical experiences. This has become an especially the case during the
pandemic with the nationwide spike in mental health related complications for pediatric
patients (Leeb et al., 2020). This validates that neurotypical children may also benefit from
the implementation of anxiety reduction techniques. Provided that all pediatric patients
participating in elective procedures can potentially benefit from new interventions drives
the need for changes to be made.
Project Description
Gaps in social communication with pediatric patients and families regarding
upcoming procedures can lead to miscommunication and potential delays in the delivery of
quality care which can cost the hospital about $174,908 annually from the first case of the
day alone (Chapman et al., 2019). General observations from shadowing the staff at an
outpatient surgical clinic in Walnut Creek revealed several potential areas of improvement
for interactions between providers and patients. All interventions for the project were
catered to focus on supporting the MRI suite. Ideas and approaches were adapted and
modified as needed from a prior evidence based project that was executed within the same
outpatient clinic in the past year.
The main purpose of this Quality Improvement (QI) project was to standardize
preoperative interventions within the MRI suite to reduce the overall frequency and
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duration of delays of medical procedures involving children with sensory processing
disorders. To achieve this goal, tools were created by using evidence based research
practices that produced positive outcomes in similar microsystems and patient
populations. Needs for patients and staff were further verified through repeated rounds of
surveys over the course of four weeks, which helped determine common knowledge gaps
and pending needs for additional training. Collectively, the QI project consisted of: a social
story video to provide a tour of the MRI suite; a children’s picture book to prime children
with unfamiliar equipment; a toolkit for families containing reminders and advice to avoid
common complications on the day of the procedure; and a staff education inservice to
promote mindfulness of patient needs and behavioral interventions to de escalate
situations as needed.
Available Knowledge
The basis of the literature research gathered for this QI project pertained to the
PICOT question: Among pediatric patients undergoing MRI procedures (P), how does
promoting repetitive exposure via diverse informational resources to patients and families
as well as the implementation of staff mindfulness educational trainings (I) compared to
having no intervention (C), affect the frequency of delays within the MRI suite workflow
due to behavioral complications (O)? Preliminary research was conducted by drawing
information from several online databases and scientific journals: PubMed, MEDLINE,
PsycINFO, and CINAHL and other databases. Peer reviewed articles were compiled and
evaluated for the feasibility and functionality of the evidence based practices being
implemented within the MRI microsystem. A filter search was used for articles less than 15
years old while using the following key search words: “preoperative”, “pediatric patients”,
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“behavioral disorders”, “premedication and anaesthesia”. A larger time frame had to be
utilized as a result of the limited peer reviewed studies taking place specifically in the MRI
setting. Some findings in this project were derived from studies involving operating rooms
and surgical procedures to address gaps in knowledge.
Social Story
A comprehensive review on preinduction techniques indicate that pre-hospital
programmed interventions like hospital tours, books, and handouts are effective for
distress prevention (O’Sullivan and Wong, 2013). Another Cochrane review further
supports that repeated exposure and play therapy have been suggested to increase
familiarity and enhance appropriate coping skills (Manyande et al., 2015). Both reviews
strongly support the utilization of non-pharmacological interventions like social stories as
prophylactics to promote optimal delivery of anesthesia medications.
Staff Education/In-Service
A study facilitated by Alicia Lutman draws attention to the special needs of youth
who live with autism and other mental health disorders. Her study involved a multiphase
program for 23 participants, who were all first responders. It is emphasized in her research
that this population is prone to manifesting anxiety and depression which can easily
escalate to aggressive behaviors if not properly approached by providers in the clinical
setting. Through pre and post assessments of her study there was a general increase in the
comfort and knowledge of the responders’ ability to care for individuals with mental health
disorders (Lutman, 2017).
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Priming
In 2005, a randomized controlled trial experiment was performed by Stephanie
Brewer et al. on a total of 142 children, 80 receiving formal transitional preparation by a
child life specialist and 62 having no intervention. The treatment group received a tour of
all the areas of the surgery as well as explanations of the surgery process. This was
followed up by assessments for age appropriate comprehension of the procedure. A part of
the tour included exposure to the equipment and supplies that they might see on for the
procedure. The study revealed significantly better outcomes in the treatment group having
much lower anxiety scores than their non treatment counterparts (Brewer et al., 2006). In a
separate meta-analysis performed by Anastasia Kokina and Lee Kern, it was supported that
age, diagnosis, and skill development must be accounted for when creating an
individualized intervention. The conclusive findings of the study suggests that early
exposures and priming are associated with improved outcomes and are more effective for
addressing inappropriate behaviors than teaching social skills (Kokina and Kern, 2010).
Caregiver Involvement
Selvey and colleagues conducted a literature review to identify best practices for
patients undergoing surgical procedures. A commonly observed implementation of early
contact with patients, families, and/or caregivers leads to a better understanding of a
patient’s specialized needs. By incorporating caregiver input into the planning, the provider
is able to encourage effective individualized care for the patient (Selvey et al., 2019).
Another study went into more depth indicating that parental feedback and information has
been identified to have a key role in anxiety reduction and increased cooperation of the
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patient. It is supported that families and loved ones know their child the best and can offer
valuable input on how to best comfort and care for a pediatric patient (Dave, 2019).
Premedication and preparation
A narrative review drafted by Dave found that perioperative anxiety is known to lead
to long term behavioral consequences. The literature further expands that in the pediatric
population, premedication needs to be individualized for each patient based on their age
and temperament especially for those with behavioral disorders due to risks of aspiration.
It explains how nonpharmacological interventions should be attempted first for those with
behavior concerns to ease anxiety prior to attempting to administer sedatives (Dave, 2019).
Another study describes how it has become common practice to perform procedural
sedation and analgesia (PSA) in the acute care setting . The outcomes of the second study
further supports that premedication earlier on can greatly reduce the anxiety and stress
that can develop from being in a novel clinical setting (Meredith, O’Keefe, and Galwankar,
2008).
Change Rationale
The introduction of change on the unit over the three month period focused on
utilizing Lewin’s change model consisting of the three phases of change: unfreezing, change,
and refreezing. To increase the likelihood of a successful change, the team utilized a PDSA
cycle (See Appendix A) while carefully considering all of the potential influential factors
between stakeholders, fiscal barriers, and operational obstacles while going through each
of the stages. The unfreezing phase involved identifying existing difficulties within the
microsystem and bringing awareness to those involved with them. This phase was to be
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carried out across the planning stage of the PDSA in which evidence based research was
gathered and surveys were conducted across the different units.
Specific Aim
The specific aim for the Pediatric MRI Optimization project at this medical facility
was to improve the overall perioperative experiences of pediatric patients, their families,
and the staff across the MRI process, in hopes of reducing occurrences of behavioral and/or
conduct problems. The process began with an initial microsystem survey of the satisfaction
and needs of patient families as well as the nursing staff caring for them. The process ended
with the evaluation of the effectiveness of the changes implemented including the inservice,
social story video, children’s book, and the family toolkit. Working on this process, the
anticipated outcomes were: 1. Improved efficiency of workflow transitions between MRI
appointments, 2. Improved communication across all stakeholders, 3. Individualized care
addressing specific needs of patients. The significance of the project was to improve: 1.
Prevention of near misses and errors, 2. Preparation to care for patients, 3. Satisfaction of
patients, families, and care professions.
Section III: Methodology
An MRI suite within an outpatient surgical center in Walnut Creek was the focused
microsystem for the project. The suite is composed of a lobby, four preoperative rooms, a
non sterile induction room, an MRI room, and the post anesthesia care unit (PACU). During
a standard shift, the majority of the clinical personnel and work spaces are shared equally
between the operating room (OR) and MRI teams which total 12 staff nurses, a charge
nurse, a nurse practitioner, and the nurse manager. Each of the staff nurses are cross
trained to work in any of the clinical areas. The distribution of staff nurses within the MRI
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suite on a given shift is two nurses in the pre op area, one nurse in the induction room/MRI
area, and three to four nurses in PACU.
The MRI suite is operationally broken down into four “Zones” with each having a
clearly defined objective. Zone 1 is the lobby/reception area, a public area where the
patient and guardian check in and complete the necessary documentation for their visit.
Next they are escorted by a pre-op nurse to Zone 2, the pre-op area, in which vitals, history
& physical, pre-procedure assessments, and premedication (if needed) are completed.
Should any of the criteria not be met by the patient that day (i.e. fever, consumption of food
or drink) the family will be sent home and the appointment will be cancelled. From there, a
15-20 minute wait is anticipated before the MRI nurse arrives to retrieve the patient from
the pre-op nurse to the next area. The induction room, Zone 3, is the final area in which the
loved one will see their child before starting the actual procedure. While there, a time out
procedure is performed to ensure patient safety and proper practice. At this time, the
patient is distracted by a Child Life Specialist as the anesthesiologist begins the sedation
process and the rest of the team preps the ECG leads and a peripheral IV. The patient is then
ready to be taken to Zone 4, the MRI room, while their loved one is escorted to the family
waiting area for the next hour. Upon completion of the imaging procedure, the patient is
transferred to the post anesthesia care unit (PACU) where they are monitored until they
recover from the anesthesia and are reunited with their family member before getting
discharged from the facility.
Given the short period of time allotted for this study, it was determined that the
most effective system for implementing quick changes within the clinic was a PDSA cycle
(See Appendix A). The name of the cycle is an acronym for the four stages: plan, do, study,
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and act. A gantt chart was developed to set a general timeline for the different milestones of
the project over the course of a 12 week period further breaking down the deliverables for
each stage of the PDSA cycle (See Appendix B). Some aspects of the project were contingent
on the availability and schedules of the interdisciplinary team, requiring reprioritization of
tasks and rescheduling as needed.
Staff Behavioral Management Pre-Assessment
The main objective of the Staff Behavioral Management Pre-Assessment (See
Appendix C) was to determine areas that the nursing staff would be the most receptive to
being improved . All nurses working on the MRI suite were systematically approached to
complete the survey over a four week span, at the same time period that the Parent
Questionnaires were collected. Each week two designated days would be used to survey the
staff to ensure that there were multiple opportunities for each nurse to be recruited.
Although the information collected was anonymous, the names of each individual was
collected and crossed out from a roster to avoid potentially surveying the same staff twice.
Since this was a voluntary assessment, if a nurse was to opt out from participating they
would not be asked again for the remainder of data collection. In total, 13 staff members
from the preop, MRI, and PACU participated in the inquiry.
Parent Perioperative Questionnaire
A hardcopy of the questionnaire was distributed to each guardian of a patient
scheduled to receive anesthesia for their MRI appointment. For consistency, each member
of the data collection team provided the survey during the transitional waiting period
between the pre-op area (Zone 2) and the induction room (Zone 3). Upon presentation of
the questionnaire, parents were informed that participation was voluntary and that the
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information being collected would be used for improving the overall MRI process. After
collecting surveys twice a week over a four week period, a total of 18 surveys were
completed by guardians.
Social Story
Two to three parents and their guardians were shadowed across their entire MRI
experience each week from check-in to discharge. To ensure that the collected information
was representative for patients of all ages, objective observations were documented on the
operational workflow and compared with the other observation periods. These notes on
the general workflow were also further verified by the nurses on shift before creating the
script for the voiceover recording as well as the creation of the general outline for the video
itself. The script was also reviewed by the video editor and photographer.
A designated day was coordinated with the nurse manager for taking pictures and
acting out the scenes from the script. On the actual day of filming, a toddler sized teddy
bear was brought in to act as the mascot for the social story. Working alongside the nurses
and other clinical team members, each step of the MRI process was mimicked using the
stuffed animal as the patient. The Social Story video (See Appendix G) has already been
completed and finalized with the last obstacle to get over is acquiring approval for access to
the public. It will be tentatively added to the organization’s online webpage which
afterwards can be further assessed for its accessibility to families and other members of the
community. The pre-visit reminder emails from the receptionists are also a potential means
of distribution of the video link and promote awareness.
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Cost Benefit Analysis

Funding for the Pediatric MRI Optimization project was primarily sourced from
donations provided by the community via the President’s Innovation Fund and the Peter
Pan Foundation. The majority of the costs for the project was accrued through the
production of the social story video and the staff compensation for the in-service. In
regards to the expenses for the social story, a photographer was hired for $800 and the
production of the video itself was $1,500. This makes a net expense of $2,300 to execute
and distribute the video to the public.
Currently the MRI Toolkit for parents and Beni Gets an MRI resources are cost-free
and digital copies are being distributed via email as an attachment for the pre-appointment
reminders. In the near future, it is anticipated that we may also be considering producing
physical copies which will entail additional costs for the printing and shipping to the clinic.
In the case that this does come into order, the fees can be covered by donated money from
the community.
The creation of the in-service content on Pediatric Situational Tactics and the
Qualtrics XM software for the staff survey data collection were entirely cost free. However,
staff educational hour would be incorporated as a part of the monthly staff meeting,
meaning each of the attending nurses would be paid their normal salary rate for attending.
Provided that there is variance in the salaries of each nurse, the average UCSF Registered
Nurse salary of $76 per hour was used. Given that on the day of the training, 20 staff nurses
attended, the total expense for the microsystem was $1,520. This was the only intervention
implemented that had direct costs on the surgical center as the others were covered by the
donation funds.
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These costs can be directly countered by the potential savings during the procedure
as within the state of California the mean cost per minute during short stay procedures is
$36 to $37 which can certainly be increase depending on the staff involved and any non
billable supplies expended while trying to deescalate a child engaged in problem behaviors
(Childers and Gibbons, 2018). At this time, no historical data has been collected on the
duration that behavioral challenges set back procedure start times. Further analysis can be
conducted through a longer term study to determine more precise values on the average
delay time for each procedure over the course of a one year period to rule out any potential
seasonal or other confounding variables like academic schedules.
Intervention
Children’s Picture & Activity Book
Based on the initial microsystem assessment, there was no clear preparation being
utilized to prime the patients of what will happen next for them before their visit to the
clinic. The Child Life Specialist was utilizing a similar technique to this with individual
pictures of the induction room which are shown to the patient moments before their
transfer. To further expand this method of priming, a full picture book was compiled
utilizing the same imagery used for the social story to provide an additional form of
exposure to what the child will see at the facility. Additionally, prior studies have indicated
that the equipment at hospitals are often the most intimidating for younger patients and as
a result were integrated throughout the story and were again added into the activity
coloring sheets at the end of the book. This book is to be included in the appointment
reminder emails as well as a hardcopy for any families who visit the clinic before their
appointment as a supplemental tool.
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MRI Toolkit
The existing preoperative checklist for the pre-op nurses was a single document
from which the nurse reads off to parents to determine whether their child is eligible for
undergoing an MRI scan at the outpatient clinic. From there, there is a non-standardized list
of topics that nurses list off for parents and it concludes with the nurse asking if there are
any questions. More times than not, the parents say no and that is the end of the
interaction. To better streamline the information and increase the likelihood of the
information being retained and also accessible, the MRI Toolkit (See Appendix F) for parents
was drafted. This toolkit has the main function of providing supplemental information and
additional resources for families to reference to leading up to the appointment.
Inside the guide, the following information was incorporated: pre-visit expectations,
an “A Day in MRI” visual map, frequently asked questions from parents, and additional
resources that families can utilize in the community. In addition to the listed content, there
are also easy access links and QR codes for viewing the picture book and social story to
share with their children. The implementation of the toolkit will be both digital via email
reminders and also available as physical handouts for parents should they visit the clinic
for their child’s COVID-19 testing appointment.
Social Story
Pre-COVID-19, families had the option of visiting the clinic before their appointment
day. This would give the patient a chance to somewhat familiarize themselves with the set
up and develop a better idea of what the MRI procedure is. However at the start of the
pandemic, on site tours were no longer available which is why an alternative has been long
overdue. The main objective of this intervention is to have a “virtual tour” of the facility
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following the adventures of the main character Beni the Bear. In the story, Beni narrates all
of the things he sees during his visit to the hospital and is meant to be relatable to the
pediatric patients who are preparing for their big day. Distribution of this resource is via
the appointment reminder emails from the clinic’s scheduler as well as in the MRI Toolkit
that is sent to families.
Clinical Staff In-service
While observing the natural workflow on the unit, there were certain practices by
the staff that did not quite follow evidence based practices including crowding an
overwhelmed patient and creating a provider vs client power dynamic. Although these
actions were not from ill intent, they still stimulate clinical stress for patients which leads to
delays in care from the client’s non-cooperation and overall resistance. As a result, a one
hour seminar including various evidence based practices for general pediatric patient care
was synthesized (See Appendix H). The objective of the staff education opportunity was to
enhance mindfulness of ways to approach patients in a less intimidating manner to foster
trust and compliance. The training also included a series of tips for how to de-escalate a
client who is starting to be provoked from having a loss in their sense of control.
Measures
Across the duration of the project, a series of questions were formulated to cater to
specific aspects of the PDSA cycle and put together into different questionnaires on a
weekly basis to gauge the status of the microsystem and the stakeholders involved with the
care performed. Over a three month period, surveys incorporating quantitative data and
qualitative data were completed by staff and families for each stage of the project. A total of
four different surveys were distributed to gather relevant data from involved stakeholders:
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Staff Pre-Assessment (see Appendix C), Preoperative Parent Questionnaire (see Appendix D),
Inservice Pre-Assessment, Inservice Post-Assessment (see Appendix I). To promote validity of
the results, all responses collected were kept anonymous. All participants for the initial
microsystem assessment and inservice assessments were staff nurses or nurse
practitioners. As for the parent questionnaires, each of the respondents were parents or
guardians of children receiving anesthesia prior to their MRI procedure.
For the planning phase of the PDSA cycle, the plan phase primarily consisted of
shadowing the providers throughout their shift within the MRI suite and anticipating risks
in the microsystem while making qualitative observations. In phase two, the “Do” involved
surveying staff and families to measure their level of buy-in for introducing evidence based
practices to enhance the pediatric care. This was followed up with the actual
implementation of each intervention. In the “Study” phase, another series of surveys was
conducted with the nurses before and after the staff inservice to confirm the amount of
impact that talking about the interventions had on the team. To finalize this phase, a new
family assessment needs to be carried out before making final conclusions on the real
impact that the project has on the units. Lastly, the “Act” phase is planned to be either
establishing permanence of the changes or updating the tools to better cater to the needs of
the respective target populations.
Ethical Considerations
This project has been approved as a quality improvement project by faculty using QI
review guidelines and did not require IRB approval. Considering that all of the
interventions that were conducted or are in the process of being implemented were all
backed up by evidence based research, there is an anticipated decrease in the intensity of
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behavioral related procedure delays. No anticipated harm will be induced on the patients or
families as all of the interventions in question are considered noninvasive and are to be
used voluntarily. In terms of the cost benefit analysis, the monetary expenses from printing
handouts are so minute that it is unlikely for there to be financial burden on any of the units
involved with MRI procedures. This project is believed to have benefits that exceed the
costs by reducing psychological damage and also saving the facility money from reducing
the time spent in the induction and procedure rooms.
At this time, there is limited literature on the efficacy of coloring sheets for children
however it does still fall under the more thoroughly studied concept of repeated exposure
being an effective means of teaching and desensitization. By implementing this modality of
additional exposure, this project is further contributing to the existing literature and the
outcome will help with future projects and studies. There is a chance that the coloring
pages will be more effective for a narrow subset of children who actually have a preexisting
interest in coloring activities and art.
The project directly aligns with several principles of the American Nurses
Association Code of Ethics. Beneficence and nonmaleficence are two of the main driving
factors for this project. It is out of compassion for the pediatric population that their well
being is being advocated for. Rather than having to be physically forced to be premedicated
with sedatives, they should be able to ingest the medications on their own free will. The
tools proposed for this study are intended to prophylactically prevent harm to the mental
health of each patient and by default ensuring their safety.
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Section IV: Results

Clinical Staff In-service
Figure C-2 displays that out of 13 nurses, 84.6% felt that having an educational
inservice would be beneficial for improving care for patients with sensory processing
disorders. On the day of the inservice, 20 nurses attended the seminar and all of the nurses
actively completed both the pre and post assessment surveys. After the delivery of the
Pediatric Situational Tactics lecture, 100% of the nurses at least somewhat agreed that the
in-service was helpful and 92.9% reported learning something new during the training
session (See Appendix I). The strong support of adding seminars into their normal routine
from such a large distribution of the staff was somewhat surprising in that the diffusion of
innovation suggests that there will be at least 16% (the laggards) of any given group will be
hesitant to the idea of implementing change (LaMorte, 2019).
Social Story
Of the nurses who completed the Staff Pre-Assessment survey, 84.6% felt that a video
tour of the facility and procedures would be of benefit for families (Figure C-3). This was
further supported by verbal inquiries with parents to determine if a video would be helpful
for their children. Access to the social story video still has yet to be distributed to families
before further assessment and data collection can be completed. The amount of support
from the staff was relatively expected given that another social story video was already
created for patients going into surgery so the concept was already familiar.
Perioperative Toolkit
Based on the initial staff microsystem assessment survey, 38.5% of staff reported
that they felt parents and families would benefit from informational brochures. In the same
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survey period 46.2% felt that presenting information earlier on in the pre-op process
would have positive outcomes, validating the needs for creating and distributing resources
to supplement the education given during pre-appointment calls (Figure C-4). Due to the
limitation of time, the effectiveness of the new resources for families have not been verified.
Similar to the social story, the toolkits have previously been introduced to the surgical
center which is why seeing such a low support in favor of using a new toolkit for the MRI
suite was unexpected. Further evaluation may need to be done to determine how effective
the prior toolkits were and whether they need to be modified.
Picture Book
After surveying guardians for about one and a half months, it was confirmed that
33.3% of families believed that their child did not understand the upcoming procedure
(Figure D-1). Additionally, 50% of the observed patients had no prior experience with
receiving anesthesia before (Figure D-2). These numbers are concerning but not surprising
provided the lack of resources to better educate the children of what it means to get an MRI
or what happens during the hospital visit. The original goal of the project is to close the gap
in the number of patients with unfamiliarity with procedures from 33.3% to 15% by May
2021 however, due to delays in distribution of the tool additional data on its benefit will be
collected at a later date as the project progresses.
Staff Inservice
A total of 20 nurses participated in the hour long training on pediatric de escalation
techniques and strategies. Of the attending nurses, there was an observed 16% increase in
those who felt more prepared to care for children with sensory disorders by the end of the
lecture (Figures I-1 & I-2). When asked another question in regards to their comfort levels
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with managing challenging behaviors, there was a 23% increase from the baseline data
(Figures I-3 & I-4). The shift in responses towards more positive outcomes did align with
the intent of the intervention and there is hope that further improvements can be done to
make the experience helpful for a larger population of the staff.
Section V: Discussion
Responses collected from the Staff Behavioral Management Pre-Assessment and
Parent Perioperative Questionnaire appeared to have clear trends in the data making it clear
the kind of support that was the most needed. Provided that close to a third of guardians
felt that their child did not understand the upcoming procedure may be a contributing
factor to the behavioral challenges arising during the transition between each MRI zone.
Despite barriers due to cognitive development limitations, there is still a need to attempt
closing that knowledge gap by providing young patients with appropriate tools to learn.
In hindsight, the data gathered from the parent questionnaires could have been
influenced by the lack of anonymity. Reevaluating the form, there are sections requesting
for patient identifiers which also places an increased risk for HIPAA violations if the
documents had not been discarded formally. From the respondent side, there can be
potential beliefs that their responses can influence the quality of care that their child
receives. Acknowledgement of this issue occurred in the middle of the assessment period
and the survey was changed accordingly (See Appendix D). Lastly, the lack of a script or
template for all team members to follow when distributing the surveys could have been
another confounding variable in the responses acquired.
The staff training on pediatric situational techniques had a significant positive
impact for the attendees. When baseline data from the pre-assessment was crossed with
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the post-assessment responses, it was found that the nurses not only felt more confident to
care for children with sensory disorders (16% increase) but they also reported being more
comfortable with actively managing challenging behaviors (23% increase). Furthermore,
the majority of the participants stated that they would like to have additional training
sessions on behavior management in the future. It may be worth looking into the possibility
of an annual training on patient and/or family deescalation strategies.
No concrete findings have been reported yet for the picture book, parent toolkit, or
the social story at this time due to time restrictions and unexpected logistical obstacles
regarding the distribution of the materials to families. After a system is established for easy
access to physical and/or digital copies of the mentioned resources, a new survey will be
conducted to determine the effectiveness of each item and whether the families were
adequately informed about them. To ensure the promotion of these materials beyond the
project observation phase, a unit champion may have to be recruited to check in with their
colleagues within the pre-op area to continue offering them to families.
A crucial factor that likely impacted the workflow at the site was the COVID-19
pandemic. It was determined from interviewing members of the interdisciplinary team of
how the social distancing protocols have impacted the general workflow for the MRI and
OR procedures. One of the most noticeable changes was the scheduling of appointments
were no longer back to back rather spaced with at least 30 minutes between each patient to
ensure adequate time to clean and sanitize work stations. Previously, appointments would
be set up by the clinic scheduler to be immediately right after one another. Additionally,
during the pandemic there was a reported increase in the cancellations made by families
for the elective procedures which may be related to fears of exposure to the COVID-19
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virus. As a result, there has been a lot more flexibility in time for staff to recover from
behavioral situations without interfering with the next appointment time. With this in
mind, it is possible that as the pandemic is more under control and the appointment
scheduling goes back to normal, there will be more challenges in managing behavioral
situations in the future.
In the case that a CNL was to continue this project, one of the most important
matters to address is that there is still majority buy-in from the healthcare team. Change is
often met with resistance as explained by the diffusion of innovation theory. There will be a
need to complete follow up assessments with staff to determine if they are still in support
of the changes being proposed for long term utilization. The CNL may have to actively
recruit members individually to remind colleagues of the need for the change and an
overview of the cost vs benefits in play. The key players to keep in favor of the interventions
are the early majority and late majority since they comprise the largest populations within
the distribution curve (LaMorte, 2019).
Future Direction
Due to time constraints and unexpected implementation barriers, follow up
assessments will have to be completed to evaluate the effectiveness of providing the Beni
Gets an MRI: Picture & Activity Book and MRI Toolkit: Children Receiving Anesthesia
resources for pediatric patients and their parents prior to their appointments. This plan
also applies for the social story video as the resource has been created however the
logistics for its distribution to patients and families has not been solidified. Since the main
objective of this project was increasing procedural literacy to reduce clinical anxiety in
patients, having multiple means of accessing the tools, virtual and physical, is optimal.
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While shadowing the nursing staff on the unit, there were other holes in
communication that were noted not only between staff and families but also between staff
and their colleagues. One of the key responsibilities in inpatient care practicing effective
communication especially during patient handoff however, during the shadowing
observations there was a consistent lack of proper information exchange for most patient
cases. Effective communication can significantly improve patient safety which is why a
possible topic for the next staff education session could be on the topic of nursing handoff
communication (Simamora and Fathi, 2019). This communication can also be applied
towards parents to further reduce risks of miscommunication that may further delay the
procedure including the primary reasons for some appointment cancellations: failure to
complete COVID testing, missing documentation, or providing food/drink to their child.
Conclusion
Clinical procedures can potentially be a traumatic experience for children, especially
those with sensory processing disorders. New environments full of unfamiliar stimuli can
overwhelm patients and force them to engage in coping mechanisms that can create
barriers in progressing with imaging procedures. Addressing the prevalence of the problem
within an outpatient surgical center, families and nursing staff were asked to complete a
series of questionnaires to identify specific needs for improvement within the operational
process within the MRI suite. Utilizing the responses and findings from extensive literature
reviews on evidence based practices, several interventions were put into place to reduce
the potential long term adverse effects that come with clinical anxiety. Collectively four
main interventions were executed: a staff in-service, a children’s book, a parent toolkit, and
a social story video.
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Immediate evaluation of the inservice has indicated an overall positive response
from the nursing team. The vast majority of the team was also in favor of introducing the
new tools as a part of the preop check-in process which suggests a higher likelihood of
them actually being used and given to clients and families. Time restrictions of the project
and general delays in the distribution of the resources made it difficult to determine how
effective each tool was for patients. It is essential to follow up on this with a new PDSA cycle
to determine what areas need to be improved and retesting to optimize the effectiveness of
the new additions to the pre op process. The project was concluded with the poster
presentation summarizing the research and findings of the QI project (See Appendix J).
Sustaining these changes within the microsystem will require the nomination of at
least two unit champions, especially within the preoperative team. One champion will be
needed to ensure that nurses are consistently offering the preop resources to families so
that they can be properly primed with the repetitive exposure from each of the tools while
also gaining a general comprehension of what to expect on the day of their visit. The
second champion will be tasked with facilitating the annual staff inservice on behavioral
interventions. This may require the involvement of more than one staff member to plan and
coordinate the training sessions.
Overall the project can be considered effective and is on the right track. With
continued support and follow up, there is an anticipated benefit to the MRI suite fiscally
and socially with greater patient satisfaction. The project is still in the change phase and
will need measures to be followed to establish a more permanent change within the
microsystem.
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Section VII: Appendices
Appendix A. PDSA Cycle

Figure A. To test the feasibility of the implementation changes within the MRI suite, a
single PDSA cycle was created as a general guideline for the project. Additional cycles are
anticipated to be ran for further assessment.
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Appendix B. Gantt Chart

Figure B. The QI project was implemented over the course of a 12 week period as depicted
by the gantt chart above and was broken down by the different phases of the PDSA cycle.
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31

OPTIMIZING PEDIATRIC MRI

32

OPTIMIZING PEDIATRIC MRI

33

Figure C-1. Distribution of ratings nurses provided on how they aligned with the following
statement “I often spend time de-stimulating a single patient, which may delay care for my
other patients.”

Figure C-2. Nurses reported the frequency that they encounter patients behavioral issues,
was developmentally delayed, or diagnosed with ADHD or ASD?
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Figure C-3. Nurses were offered a list of potential evidence based tools and resources and
were asked to report which ones they felt would be the most useful for them.

Figure C-4. The staff were asked which resources that they believed would be the most
helpful for families in preparation for their upcoming procedures.
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Figure D-1. Distribution of parents reporting whether their child understood the upcoming
procedure during the perioperative assessment.

Figure D-2. Parents were asked if their child has had experience with receiving anesthesia
prior to the day of the MRI appointment.
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Appendix G: Social Story Video
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Appendix H: Staff Education
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Appendix I: Clinical Staff In-service Pre & Post Assessment Surveys
Pre-Inservice Survey
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Post-Inservice Survey
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Inservice Data Analysis

Pre-inservice Responses

Post-inservice Responses

Figures I-1 (left)and I-2 (right). Participants of the staff education hour were surveyed at
the beginning and again at the end of the training if they felt prepared to care for children
with behavioral issues, developmental delays, ADHD, or ASD.

Pre-inservice Responses

Post-inservice Responses

Figures I-3 and I-4. Data was collected from staff before and after the inservice to evaluate
change in the perception of having adequate knowledge to effectively deescalate behavioral
situations involving the pediatric population.
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